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ABSTRACT 



In interference current therapy, medium-frequency 
alternating currents are applied by means of electrodes 
to the body of a patient that is to be treated, the currents 
differing by a low-frequency difference frequency and 
interfering with each other in the area under treatment 
with development of a low frequency beat signal that 
can effect stimulation. Especially in the case of low 
frequencies, precise control of the frequency mterfer- 
ence current is difficult, and at least one of the medium 
frequencies must be variable, for adjustment of the low 
frequency. According to the invention, a common oscil- 
lator is provided for both medium frequencies, the es- 
sentially higher frequency output of which is divided by 
a programmable divider into two or more frequencies 
that differ by the required amount, whereby at least one 
of the dividers is variable. Various schemes are de- 
scribed for execution of variable frequency division. 

4 Cbiims, 5 Drawing Figures 
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pulses is controlled by a monostablc multivibrator with 
DEVICE FOR TREATMENT WITH adjustable pulse width, advantageously by a supplemen- 

INTERFERENCE CURRENTS tary counter, whereby the additional pulses are phase 

shifted with respect to the input frequency pulses, so 
FIELD OF THE INVENTION 5 that they are introduced in between pulses and shorten 

The present invention relates to a device for treat- the duration of the output period, 
ment with interference currents, where two or more In the device according to the mvention. two differ- 
frequencies with a slight difference in frequency mter- ent frequencies are produced digitally, by division, 
fere with one another in the body that is to be treated. Since at least one of the dividers can be vanably pro- 

grammed, arbitrary differences of frequency can be 
BACKGROUND OF THE INVENTION . esublished. The minimum settable difference here de- 

In interference current therapy, an electromedical pends upon the magnitude of the control frequaicy. 
treatment process is employed in which, in the area of Thus, for example, with a control frequency of 50 MHz 
treatment in question, a stimulus is developed with a and a 1/10,000 frequency division (and hence a divided 
low-frequency electric current The immediate use of frequency of 5000 Hz) the minimum obtainable fre- 
low-frequency alternating current of sufficient current quency difference is 0.5 Hz. By re-programming the 
intensity runs mto difficulties however, because the divider, frequency differences of 1 Hz, 2 Hz, 4 Hz, 6 Hz 
electrical resistance of the area of treatment is relatively ^ obtained. Since these frequency differences 

high at low frequencies. Because of this high resistance, ^^^^ ^^jy ^ stably set but also automatically var- 

there are disagreeable stimulations of the skin in the 20 ^ specific rhythm, according to the invention 

region of attachment of the electrodes when using low another frequency divider is connected after the divider 
frequency signals, because of the necessary high volt- ^^^^^ additional frequency di- 

age, and the intensities of stunulation deep withm the program inputs of the variable divider 

treataient area arc madequatc. ,5 via a switch and a counter device. By these arrange- 

Therefore, m mterference ^'^"^JJ^^^P^^j^^ ments, different frequencies in any sequence can auto, 

more) medimn-frequency » frequency ^ ^ intcrfert:nce with each other 

for example of a few thousand Hertz) that are md^jen- TK„fl« u j.TLcoJku ^niv to hav*. 

dent of each other are applied by means of electrodes ^n^e body. Therefore, it ^ f^^^ 
placed on the skin. These medium-frequency currents, frequencies, but also programs that run 

which are respectively ineffective for stimulation, pres- 30 autonaatically with tins device, 
ent frequencies that differ by a low-frequency differ- In frequency dividers m which the pulse-pause ratios 
ence. These medium-frequency currents penetrate into are not 1 :U it is advantageous to connect, thereafter, a 
the depth of the area of treatment so as to interfere with puke shajHng stage that produces a symmetrical square 
each other and thereby produce a low-frequency beat wave from the divided pulses. 

that corresponds to the frequency difference. This low 35 Since sinusoidal current wave forms are usable in 
beat frequency, because of the physiological properties treatment with interference frequencies, the pulse shap- 
of the nerves, is stimulating. ing stage according to the invention is followed by a 

In known arrangements of this kind (see German Pat. ' curve transforming element which produces a sinusoi- 
Na 1,764,672), use ts made of two frequencies of about dal curve frxjm the square wave. 
5000 Hz, where one differs slighdy from the other, eg. 40 This arrangement has a number of advantages as 
5000 Hz and 5001 Hz. The great difficulty tn this ar- compared with existing devices, 
rangement resides in the fact that this sligiht difference Thus, the pulse-pause ratio and the pulse frequency of 
in frequency is very difficult to maintain, and also that oscillator fixes the frequency difference so that no 

one of the two frequencies has to be variable. supplementary servicing or tuning operation is neces- 

SUMMARY OF THE INVENTION sary. The interference frequency thus does not depend 

upon temperature differences, voltage fluctuations or 

The present invention, therefore, is directed to tiic other fectors, so that a simple and inesqjensive construc- 
problem of creating a device capable of stable mainte^ ^ produced. An economic advantage is the simple 

nance of the frequency difference within a tolerance of ^oiistnicdoa from mtegrated modules, so that it is possi- 
ao^ir^betw^ the two frequencies,^ 50 ^ ^uild it not only economically but also in a small 

larly low diffei«ices that are A^peuti^y valuaWe. ^^^j^i^ie size. Finally, the digital nature of the device 

Acconhng to the invention^ aaducvc^ the ^^^Jl^je the use of sensor switches and timing 

switch d^ and full automation of the interference 
vuied from a substantially higher frequency, by pro- * 

grammable dividers, into two or more frequencies that 55 ^^"IZf'* . oevi^ 

. ^. • J . * - The mvention is discussed m more detail with reier- 

differ by the lequked amount, whereby at least one of mvcuwu « ,„t,^. r«^u^, ft^ 

the diviers is variable ence to an example of embodimen^ where further fca- 

According to the mvention, the variable division can tures of the mvention are described, 

also be attained by extending the output period of the BRIEF DESCRimON OF THE DRAWINGS 

frequencydividersby blocking individual timing pulses, 60 ^ . . , it.*. • ^ -^u 

orseveral^imtees, per otitpirt period, whereby th^ FIG. 1 shows a block diagram of the mvention with 

number of blocked pulses will be determined by a sup- an appurtenant pulse waveform; 

plementary switchable counter or monostable flip-flop FIG- 2 shows a device with a programmable fre- 

which, advantageously, is automatia quency divider stage; 

According to the invention, the varmtion of fire- 65 FIG. 3 shows a device in which, by blocking mdivid- 

quency division can also occur through the introduc- uai pulses, the frequency of one part-frequency can be 

tion of additional pulses to the input pulses, as a function varied; 

of the output pulses, whereby the number of introduced FIG. 4 shows a pulse diagram for FIG. % and 
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FIG. 5 shows a device in which, by the introduction the length of the output period is controlled by counter 
of phase-shifted pulses, the frequency of one part-circuit 26 whose outputs are selectively connected to NAND 
can be varied. gate 21 by a switch 25, depending upon the extension 

DETAILED DE^nro OF TOE 5 ^ ^^^^ ^ 25 MHz frequency and 

with a 1/5000 division yields a frequency change on the 

FIG. 1 shows a common oscillator 1 which produces output of frequency divider 2 of 5000 or 4999 Hz. This 
a pulse train 15 and supplies the train 15 to a fixed di- corresponds to a frequency difference between dividers 
vider 3 and a progranmiable divider 2. Using a decadic 3 and 2 and hence an interference frequency of 1 Hz. 
divider, there are produced narrow output pulses 16 10 piG. 4 shows a pulse diagram in simplified represen- 
that are converted in pulse shaper stage 4 into a sym- tation. for 1/16 division. The same principle obtains for 
metrical square wave 17. Shaping stage 5 converts the 1/5000 division. Numeral 15 represents the train of 
square wave 17 into a sinusoidal wave 18. For this pur- pulses for which upon switchover of the output at 29 
pose, stage 5 may comprise a fundamental wave filter. ^0^1 zero to one, the next pulse 27 wiD be blocked. This 
Output amplifiers 6 supply the part currents to patient 7 15 ^^^^ i„ ^^e omission of a timing period for all follow- 
via two separate circuits so that interference frequencies divider stages and thereby an extension of the out- 

are generated m the patient's body. An additional di- ^ ^od from 30 to 31. whereby, hi this case, the 
vider 8 which can be controlled by a switching device ji^id^r ratio will be increased from 16 to 17. 
9 sets the fixedly adjusted part-frequency at a frequency 5^ ^^^^^ , ^ ^5 MHz oscillator, the out- 

of Hz per second and increments the contents of con- 20 35 ^^^^^ jj^^ ^„ ^ 

U-o r^ter 10 of the variable counter every second, so ^^^^^^ ^^^^^ 3 ^„ ^^^^ 

IS' T T ^'^'^"''^^ automatically m- ^^^^^ ^ ^ ^^j^ ^^^^^^^^ ^^^^^ ^ 

""Vis autom^c "device can be cut off by means of phase chang^ 32 In phase changer 3 the phase 

switch 19 so that switchine device 10 can 4o be ariii- 25 5^**°^ *he mput pulses is changed m such a way 

^ff^ -^AND gate 33 and diode 
adjusiable interference frequencies, but also interfer- ?^ ™^ ^ to the inpu^ of frequency divider 2 he 
ence phenomena that run automaticaUy. corresponding "^^^ * (^"^^ 

to the interference current method in present-day prac- * , . ^, ^ ^. . ^ 

30 output of the variable frequency divider controls 

FIG. 2 shows the circuitry of a programmable di- monostablc multivibrator 34 whose pulse widdi 38 is 

vider made of two counter modules 12. Such a fre- controUed automatic^ly or by switching. -Durmg the 

quency divider circuit can change its ratio of division Pyi^,J?^^*'"L?® ^? ^?*P"* multivibrator 34, 

from 1:4096 to 4095:4096. The counter modules 12 are NAND gate 33 is conductive and the diode nnxmg 

commercially available switching circuits that require 35 circuit 40 combines pulses 35 with the phase-shifted 

no additional wiring. pulses 36. Thus, frequency divider 2 counts at a 50 MHz 

Another possibifity for changing the frequency divi- ^ during pulse 38 and thereby shortens the output 
sion is shown in FIG. 3. Oscillator 1 produces a 25 MHz With an uitroduction of an individual pulse, 
square wave which is coupled to binary frequency di- ^ ^ increase m frequency at a 1/3000 division, 
vider 2 via the NAND gate 19' untU the output of fre- 40 ^005. From this it results that the mini- 
quency divider 2 switches from zero to one. At this ^oom interference frequency is 0.5 Hz. A control volt- 
time, the output of NAND gate 22 goes from one to age for the automatic control of multivibrator 34 can be 
zero, to disable NAND gate 19' and cut off the input to obtained by a supplementary frequency divider 8 which 
frequency divider 2. The transition of the output of connected to the output of the fixedly set frequency 
frequency divider 2 to a "one** also sets the reset input 45 divider 3. This control voltage varies the pulse width of 
of counter 26 from ^'one" to "zero**, via inverter 23, and ^ monostable multivibrator 34, ag. by integration of 
also sets the mput ofNAND gate 21 to "one" and thus ^ frequency appearing at the output of frrequaicy 
enables NAND gate 21. Furthermore, because of the divider 8 (not shown in the illustration). By this integra- 
zero at the output of NAND gate 22, NAND gate 20 ^on there is formed a delta voltage that can be utilized 
becomes enabled via inverter 24 and thereby controls SO for pulse width modulation of a monostable moltivibra- 
counter 26 until the output of this counter switches tor. 

from zero to one. This has the effect that the NAND Pursuant to the invention, the control of the monosta- 
gate 21 goes from one to zero and NAND gate 22 also hie multivibrator or of the counter, for variation of 
switches from zero to one and blocks NAND gate 20 frequency, can be effected for parameters other than 
via inverter 24, so that the output to counter 26 is cut 55 those described, e.g. delta voltages, square waye volt- 
off. At the same time, NAND gate 19^ is enabled and ages, or waveforms produced by linear structural de- 
frequency divider 2 continues to count pulses. When the ments, whereby, in each of the examples, the counting 
output of frequency divider 2 switches to zero upon and switchover device can operate via a •*one shot** or 
recycling at the division count, the reset input of monostable multivibrator or another switching unit that 
counter 26 will be set to one, via inverter 23, with the 60 is capable of delivering signals of controllable pulse 
effect that counter 26 win reitum to zero and the output width. 

will remain at ?ero. While I have shown and described several embodi- 

In tins way, NAND gate 21 is set at one, and NAND ments in accordance with the present invention, it is 

gate 22 is enabled at the next change from zero to one of understood that the same is not limited thereto but is 

frequency divider 2. This frequency divider circuit has 65 susceptible of numerous changes and modifications as 

the effect, that, by leaving out a angle pulse or a plural- known to those skilled in the art and I therefore do not 

ity of pulses per output period, the output period can be wish to be limited to the details shown and described 

extended. The number of excluded pulses, and hence herein but intend to cover all such changes and modifi- 
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cations as are encompassed by the scope of the ap- 
pended claims. 
I claim: 

L In a device for providing dectromedical treatment ^ 
by causing a plurality of signals to be applied by elec- 
trode means to a body, said signals being of relatively 
different frequencies to interfere with one another in the 
body to be treated, including first means for generating 
a first relatively high firequency output signal in the \q 
form of a pulse train and second means, coupled to said 
first means and providing an output to said electrode 
means, for dividing said relatively high frequency out- 
put signal into a plurality of relatively lower frequency 
signals that differ in frequency by a controllable differ- *5 
ence frequency, the improvement comprising means for 
controllably varying the division of said relatively high 
frequency output signal to one of said relatively lower 
frequency signals, including means for selectively delet- 
ing one of the pulses in said pulse train to produce a 
lower firequency pulse train corresponding to one of 
said lower frequency signals. 

2. The improvement according to claim 1, wherein 
said deleting means includes a monostable multivibra- 25 
tor, the unstable state of which is controllable. 



3. The improvement according to claim 1, further 
comprising means for converting said lower frequency 
pulse train to a lower frequency sinusoidal wave. 

4. A device for providing electromedical treatment 
by causing a plurality of signals to be applied by elec- 
trode means to a body, said signals being of relatively 
different frequencies to interfere with one another in the 
body to be treated, comprising 

first means for generating a first relatively high fre- 
quency output signal, 

second means, coupled to said first means and provid- 
mg an output to said electrode means, for dividing 
said rdativdy high frequency output agnal into a 
plurality of relatively lower frequency signals that 
differ in frequency by a controllable difference 
frequency, including a fixed frequency divider and 
a controllable firequency divider each connected to 
receive the output of said first means, and 

a switching device and a supplemental divider con- 
nected via said switching device to receive the 
output of said fixed frequency divider, the output 
of said supplemental divider being apphed to said 
controllable frequency divider to produce a divider 
ratio of said controllable firequency divider which 
is automatically and continuously variable. 
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